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Defining Stocks 

Section B 



!  “All dynamic behavior in the world occurs when flows accumulate in stocks” 

!  One can freeze the world (stop all dynamics) when all inflows equal all outflows 

!  Understanding a system comes from knowing what is triggering accumulation 

Principle of Accumulation 
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!  Decide on time step size? 
!  … Milliseconds … Days … Months … Years … Decades …  

!  Stocks should be durable things in this time scale 

!  Stocks should be countable and in principle measurable 

!  Stocks do not have to be physical items in space and time 
!  Knowledge and attitudes can be stocks 
!  Money can be a stock 

How Do You Decide What Should Be a Stock? 
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!  They have memory 

!  Turn off the inflow and the state level doesn’t go to zero right away, it drifts down due 
to memory  

Properties of Stocks: 1. Memory 
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!  The processes governing inflow can be qualitatively different from those governing 
outflow 

!  State can get between (decouple) flow processes 

Properties of Stocks: 2. Stocks Can Decouple Flows 
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!  State can absorb units and hold them while time goes by 

Properties of Stocks: 3. Stocks Can Create Delay 
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!  Number of sick people, smokers, vaccinated people, etc. 

!  Counts of workers, medicines, buildings 

!  Technical knowledge of workers 

!  Quality 

!  Motivation 

Examples of Stocks 
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The Role of Measurement 

!  Technical knowledge of workers 

!  Quality 

!  Motivation 

!  These are in principle measurable 
using surveys 

!  The measures don’t have to be 
available, but 

!  Must have a theory of their dynamics 
!  Check causal loop diagram 
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!  State variables are going to be tracked over time 
!  They should change in time 

!  Want to have items that matter to stakeholders and policymakers 
!  Money passing from one owner to another 
!  Inventory moving from place to place 
!  People making state transitions 

•  Healthy to sick 
•  Alive to dead 
•  Employed to unemployed 

Meaningful State Variables 
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!  In Markov systems, the values assumed by all the state variables contain all the 
information to predict the future evolution of the system 

!  In a system dynamics model, the Markov property must extend to both the state 
variables S(t) and control variables C(t) 
!  S(t) ∪ C(t) contain all of the information to predict the course of the system 

The Markov Principle 
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!  Must have the ability to set up initial values at the beginning of the model 

!  These initial values need to be close to a potential equilibrium where all values can 
stay constant forever 

Initialization 
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!  Sinks and sources are unspecified states 

!  A way to set up boundaries on where things come from and where they go: 

Sinks and Sources 
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!  Fundamental System Dynamics Equation 

!  SK=Sj+InflowJK-OuflowJK 

!  Equations are key to getting a simulation to run 

States Lend Themselves Well to Equations 
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